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FERTILIZER

Abstract

This article shows that the use of technogenic waste as raw materials in the production of
complex fertilizers not only improves the environmental situation of the region, but also allows you
to create economically efficient production. In the non-ferrous metallurgy industries of our country,
hundreds of millions of tons of industrial waste containing elements such as copper, zinc, magnesium,
nickel, manganese, etc. have accumulated in the form of slag, sludge, etc. Every year, more than ten
thousand tons of waste are added to these wastes. In this regard, research has been carried out on the
processing of industrial waste.
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Introduction

The technological method and values of indicators for adding metallurgical slags to fertilizers
are based on the features and special properties of metallurgical slags processing. The processes of
adding metallurgical slag to ammophoska fertilizer obtained in laboratory conditions were studied.
During the addition of microelements to the composition of fertilizers, various compound formation
processes occur. Salts of microelements form several compounds with phosphate ions:
Mes3(POs)2:nH20; MePO4nH20; Me(H2POs):nH20; MeNPO4-nH20, and these compounds have
different solubility. It was found that in the CuO-H3POs-H20 system at 250C there are three different
phosphoric acid salts of copper. At Cus(PO4)2:3H20, 20-57% P20s crystallizes, at 20-57% P20s,
CuHPO4-H,0 crystallizes, and at higher concentrations, Cu(H2POa4)2 crystallizes.

Materials and Methods
To determine the chemical and mineral composition of the ammophoska obtained in the
experimental conditions, X-ray, IR spectroscopic and differential thermal analyses were carried out.
X-ray phase analysis of the product (Figure 6) was performed on a DRON-5 diffractometer at
a voltage of 25 kV, a current of 8 mA, and a counter speed of 2 degrees per minute. We determined
the ratio of diffraction lines based on the interplanar spacing values and intensities of phosphate,
calcite, a - quartz, and crystal hydrates[1,2]. These diffraction lines Ao 3.43; 3.16; 2.79; 2.71; 1.936;
1.877; 1.837; 1.780 correspond to iron salts, and Ao 3.03; 2.29; 1.908 interplanar spacings indicate
the presence of calcium salts in the product. The diffraction line A03.32 showed that it lies in quartz.
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Figure 1. X-ray of the Ammofoska product

Results and Discussion

Identification of the mineral composition of the phosphate product was carried out by IR
spectroscopy. IR spectra were carried out on a UR-20 device in the frequency range of 400-4000 cm-
1. (Fig. 2). The samples were prepared by compaction of KVr. In the IR spectra of phosphate,
absorption lines of antisymmetric valence and deformation motion of the RO4 ion are observed. The
reduction of the correct tetrahedral symmetry of the RO4 ion to CO2 leads to its decomposition in
the region of 566-600 cm-1 and 1026-1066 cm-1. [3-5]. The frequencies of motion in the phosphate
spectrum are 880; 1430 cm-1 belonging to calcium salts. The displacement of the RO4 ion in the
phosphate molecule to the CO2 group can be explained by the shift of the maximum of the motion
lines to the high-frequency region, which is accompanied by the occurrence of absorption lines
characteristic of carbonates in the phosphate mineral. The weak and medium intensities at 2500 and
3320 cm-1 belong to crystalline water.
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Figure 2. IR spectrum of the Ammofoska product
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To obtain more detailed information about the composition and structure of individual
components of phosphate fertilizer, solid-phase scanning electron microscopy (SEM) studies were
conducted [6,7]. The analysis of electron microscopy studies showed that 12 chemical elements (O,
Na, K, Mg, Al, Si, P, S, Ca, Fe, F, N) are present in the sample in different quantitative ratios. The
amount of elements (Na, K, Mg), which make up the water-soluble part of phosphates, is significantly
higher. The amount of sulfur in the form of sulfate is 2.24%. The amount of phosphorus, the main
component, is from 9.04% (min) to 14.23% (max). This means 20.7% of the amount of P205. The
amount of calcium is 8.37%, and aluminum is 8.68%. The amount of silicon is 46.85% (max). It is
known that silicon is found only in natural minerals in the form of silicates. Therefore, it can be
concluded that the presence of Si+4 ions in the sample occurs in the form of octahedral structural ions
of silicon [SiOs].

By means of the compositional-structural analysis of the SEM spectral results, we have
confirmed that the components of phosphate fertilizer have natural features that are sensitive to
changes in the pH of the environment. It was found that the phosphate components in the product are
sensitive to hydrogen H+ ions.

The mineral composition and microstructure of the ammophoska obtained from the
experiment, which contains industrial waste, shows the required amount of phosphorus, nitrogen,
magnesium, potassium, and calcium. This, in turn, indicates the effectiveness of processing industrial
waste to produce resource-saving fertilizers.

Conclusions

The raw materials required for the production of ammophoska are described. The process of
obtaining ammophoska by neutralizing phosphoric acid of known concentration with ammonia water
in two stages was studied in laboratory conditions. The results of experimental tests conducted on
the production of complex fertilizer were compared with standard indicators.

To ensure the accuracy of the studied data, studies were conducted to determine the reactions
of neutralization of phosphoric acid, i.e. the decomposition of phosphoric acid, and the main
technological indicators of the process. In addition, ways of processing industrial waste slag were
considered, and a scheme for obtaining fertilizers containing trace elements was proposed. The
quality of the obtained complex fertilizer product was determined using modern methods of
physicochemical analysis and crystal-optical analysis.
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KYPIEJI ThBIHAUTKBIIITHIH XUMUSJIBIK ) KOHE MUHEPAJIJIBI KYPAMBIH
3EPTTEY

Tyiiin

Byn makanaza TEXHOTCHII KaJABIKTapbl KEIICHAI THIHAWTKBIINITAP OHMIPICIHAC IIMKI3aT PETiHICe
KOJIJaHy aiMaKTBhIH 3KOJIOTHSUIBIK >KaFJalblH jKaKCapTyMEH KaTap, SKOHOMHUKAJIBIK THIMIl ©HIIpIC KypyFra
MYMKIHIIK OepeTiHiri Typansl KepceTimred. EmiMi3miH TycTi MeTaluTyprusi eHIIpiCTEpiHIe >Xy3IereH
MUJIJTHOH TOHHA MBIC, MBIPBII, MAaTHUH, HUKEIb, MapraHell, >koHe T.0. 3JIeMeHTTepi 0ap eHIipic KalIbIKTaphl
PETiHJe UIJIaK, IIUTaM >KoHe T.0. )KWHAKTaJbIN KairaH. Kbl caliblH OYJ1 KalIbIKTapFa OH MBIHHAH acTaM TOHHA
KaJABIKTap KOCBUIBIN XaThlp. OcbiFaH OalyIaHBICTBI OHIIPIC KaJIABIKTapbIH ©HJAEY OOWBIHIIA 3epTTey
KYMBICTAPBI KYPIi3iii.

KinTrik ce3aep: eHAIpICTIK KAMABIKTApP, KAJTIBIKTAP/IEI KaiiTa oHJIeY, MeTauryprusuiblK Koxaap,
MUHEPAIOTHSITBIK KYPaM, XUMHSIIBIK METUOPALINS, KOXKIIBI METUOPAIIUSIIAY areHTTEepl, XUMHUSITBIK KYPaM.
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W3YUYEHUE XUMHUYECKOTIO 1 MUHEPAJIbHOTIO COCTABA KOMILJIEKCHOTO
VIOBPEHUS

AHHOTALMSA

B naHHOW cTaTbe MOKa3aHO, YTO HCIOJIb30BAHHWE TEXHOTEHHBIX OTXONOB B Kaue€CTBE CBHIPbA IPH
MIPOM3BOACTBE KOMIUIEKCHBIX YAOOPEHHH HE TOJNBKO YIy4IIaeT 3KOJOIMYECKYIO CHTYAI[HIO B PETHOHE, HO U
MO3BOJIIET CO3J]aTh SKOHOMHYECKH 3(P(PEeKTUBHOE MPOHM3BOACTBO. B IBETHON MeTaylTypruu Hailei CTpaHbI
CKOIWINCh COTHH MUJUIMOHOB TOHH IPOMBIIIJIEHHBIX OTXOJOB, COACPXALIUX TAKHE IEMEHTHI, KaK Melb,
LUMHK, MarHAi, HUKeJb, MapraHel u JIp., B BUJIE [IJIaKa, 0CaJiKa U T. 1. EskeroiHo K 3THUM oTX0zaM A00aBisieTcst
OoJiee 1ecAaTH THICSY TOHH. B CBsI3M ¢ 3TUM OBLTH IPOBEJICHBI HCCIIEI0BAHHS 110 IepepabOTKe MPOMBIIIIIICHHBIX
OTXOJIOB.

KiroueBnle ciioBa: OPOMBINIJICHHBIC OTXO/bI, nepepa60TKa OTXOA0B, MCTAJUTYPTHUYCCKHUC IIJIAKHU,
MI/IHepaJIOI‘I/I‘IeCKI/Iﬁ COCTaB, XUMUYCCKas yTUIIN3alus, IIJIaKOPCAKTUBATOPHI, XUMHYECKHM COCTaB.
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